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(54) Protection of keratinous fibers using ceramides and/or glycoceramides 



(57) The present invention relates to a composition 
for the protection of keratinous fibers containing at least 
one compound chosen from ceramides and glycocera- 
mides, at least one cationic polymer, and at least one 
amphoteric polymer; to a process and kit for protecting 
keratinous fibers from damage caused by chemical 



treatment by applying, prior to chemical treatment, to the 
keratinous fibers a leave-in composition comprising at 
least one compound chosen from ceramides and gly- 
coceramides. 
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Description 

[0001] The present invention relates to a composition for the protection of keratinous fibers containing at least one 
compound chosen from ceramides and glycoceramides, at least one cationic polymer, and at least one amphoteric 
5 polymer. The invention also relates to a process of protecting keratinous fibers using a leave-in composition containing 
at least one compound chosen from ceramides and glycoceramides. 

[0002] It is well-known that keratinous fibers, particularly human hair, are damaged, i.e., sensitized or weakened, to 
various degrees by the action of atmospheric agents and by the action of various chemical hair treatments such as 
dyeing, bleaching, permanent waving, or relaxing/straightening, especially by the repeated use of such chemical treat- 
to ments over time. The hair then becomes difficult to detangle and to style and also becomes rough to the touch. 

[0003] To protect the hair during chemical treatment, it is known to include various protective compounds in the 
chemical treatment compositions. Ceramides are known as protective agents for the hair, but they can have the draw- 
back of being sometimes unstable in alkaline formulations. This can be a problem because chemical treatments for 
hair, such as dyeing, bleaching, permanent waving, or relaxing/straightening, are generally alkaline. The instability can 
15 cause particular difficulties in shelf-life and storage for the chemical treatment compositions containing ceramide pro- 
tecting agents. Thus, it would be desirable to use ceramides as protecting agents for hair without compromising the 
stability of the chemical treatment formulations with which they are used. 

[0004] In addition to protection, it is also desirable to provide the hair with desirable styling properties, appearance 
and feel following chemical treatment. Cationic polymers have been used to facilitate detangling and improve the 
20 softness and feel of the hair, and also to provide protection to the hair fibers. However, cationic polymers can have a 
number of disadvantages when used alone, such as a possible tendency to make the hair appear lank and greasy, 
particularly when other chemical treatments are superposed on the hair. Amphoteric polymers have also been used 
but similarly fail to provide sufficient softness and detanglement when used on their own. 

[0005] Thus, there is a need for stable compositions which protect the hair from damage caused by chemical treat- 
25 ment and which can also allow the hair to retain excellent styling properties, feel, and appearance. 

[0006] The present inventors have discovered, surprisingly, that applying a composition containing at least one com- 
pound chosen from ceramides and glycoceramides to the keratinous fibers prior to chemical treatment, i.e., as a pre- 
treatment composition, can improve the protection of the fibers from the ravages of the chemical treatments. In other 
words, problems of instability may be avoided by not including the at least one compound chosen from ceramides and 
30 glycoceramides in the treatment composition itself. In one embodiment of the invention, the pre-treatment composition 
is left on the keratinous fibers, i.e., by not rinsing the fibers prior to chemical treatment. The keratinous fibers may be 
hair, particularly human hair. 

[0007] The inventors have also discovered that the combination of at least one compound chosen from ceramides 
and glycoceramides, at least one cationic polymer, and at least one amphoteric polymer forms a composition which 
35 can, in certain embodiments of the invention, provide superior protection, feel, and an overall healthy appearance to 
keratinous fibers subjected to chemical treatment. 

[0008] Consequently, one subject of the present invention is a composition for the protection of keratinous fibers, 
comprising at least one compound chosen from ceramides and glycoceramides, at least one cationic polymer, and at 
least one amphoteric polymer. 

40 [0009] Another subject of the present invention is a process for protecting keratinous fibers by applying to the kerat- 
inous fibers a leave-in composition comprising at least one compound chosen from ceramides and glycoceramides 
and then applying a chemical treatment such as a dyeing composition, a bleaching composition, a relaxing composition, 
or a permanent waving composition. The composition may further comprise at least one polymer chosen from at least 
one cationic polymer and at least one amphoteric polymer. 

45 [001 0] Yet another subject of the present invention is a multi-compartment kit for the chemical treatment of keratinous 
fibers having at least two separate compartments, wherein a first compartment contains a composition comprising at 
least one compound chosen from ceramides and glycoceramides, and a second compartment contains a composition 
for chemical treatment of the fibers, e.g., dyeing, bleaching, permanent waving, or relaxing. The first compartment may 
also contain at least one polymer chosen from at least one cationic polymer and at least one amphoteric polymer 

so [0011] Other subjects of the invention will become apparent on reading the detailed description and the examples 
which follow. 

Ceramides and Glycoceramides 

55 [001 2] Ceramide and/or glycoceramide compounds which may be used in the inventive composition may be chosen 
from natural and synthetic ceramides, natural and synthetic glycoceramides, natural and synthetic pseudoceramides 
and natural and synthetic neoceramides. 

[0013] Representative natural or synthetic ceramide or glycoceramide compounds which may be used according to 
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the present invention include those of the following formula (I) : 

0 R 3 

5 

R 1 C — N — CH — CH O — R 2 ( i ) 

w R 4 R 5 

in which: 

R 1 is chosen from: 

15 

linear and branched, saturated and unsaturated, C 5 -C 50 hydrocarbon radicals, wherein the hydrocarbon rad- 
icals may be substituted with at least one hydroxyl group, the at least one hydroxyl group being optionally 
esterified with an acid R 6 COOH wherein R 6 is chosen from saturated and unsaturated, linear and branched 
c r c 35 hydrocarbon radicals which may be monohydroxylated or polyhydroxylated, and further wherein when 
20 the hydrocarbon radicals of R 6 are mono- or polyhydroxylated, the hydroxyl group(s) may be esterified with a 

compound chosen from saturated and unsaturated, linear and branched C r C 35 fatty acids which may be 
monohydroxylated or polyhydroxylated, 

R"-(NR-CO)-R' radicals, wherein R is chosen from a hydrogen atom and mono- and polyhydroxylated, e.g., 
mono-hydroxylated, C V C 20 hydrocarbon radicals, and R' and R" are chosen from hydrocarbon radicals in 
25 which the sum of the carbon atoms ranges from 9 to 30, R' being a divalent radical, and 

R 7 -0-CO-(CH 2 ) a radicals, wherein R 7 is chosen from C-, -C 20 hydrocarbon radicals and a is an integer ranging 
from 1 to 12; 

R 2 is chosen from a hydrogen atom and (glycosyl) b , (galactosyl) c , sulphogalactosyl, phosphorylethylamine and 
30 phosphorylethylammonium radicals, 

wherein b is an integer ranging from 1 to 4 and c is an integer ranging from 1 to 8; 

R 3 is chosen from a hydrogen atom and saturated and unsaturated, hydroxylated and non-hydroxylated C-|-C 33 
hydrocarbon radicals, it being possible for the hydroxylated hydrocarbon radical(s) to be esterified with an acid 
chosen from inorganic acids and organic acids of the formula R 6 COOH, wherein R 6 is defined above, it also being 
35 possible for the hydroxylated hydrocarbon radical(s) to be etherified with a radical chosen from (glycosyl) b , (ga- 

lactosyl)^ sulphogalactosyl, phosphorylethylamine and phosphorylethylammonium radicals, wherein b and c are 
defined above, and it also being possible for R 3 to be substituted with at least one C-(-C-|4 alkyl radical; 

[0014] In one embodiment, R 3 is chosen from C 15 -C 26 cc-hydroxyalkyl radicals wherein the hydroxyl group may op- 
40 tionally be esterified with a C 16 -C 30 a-hydroxy acid. 

R 4 is chosen from a hydrogen atom, methyl radicals, ethyl radicals, saturated and unsaturated, linear and branched, 
optionally hydroxylated C 3 -C 50 hydrocarbon radicals and radicals -CH 2 -CHOH-CH 2 -0-R 8 in which R 8 is chosen 
from C 10 -C 26 hydrocarbon radicals and radicals R 7 -0-CO-(CH 2 ) a , R 7 being chosen from C r C 2 o hydrocarbon rad- 

45 icals and a being an integer ranging from 1 to 1 2; 

R 5 is chosen from a hydrogen atom and saturated and unsaturated, linear and branched, optionally mono- and 
polyhydroxylated C^C^ hydrocarbon radicals, it being possible for the hydroxyl radical(s) to be etherified with a 
radical chosen from (g!ycosyl) b , (galactosyl) c , sulphogalactosyl, phosphorylethylamine and phosphorylethylam- 
monium radicals, wherein b and c are defined above; with the proviso that when R 3 and R 5 are a hydrogen atom 

50 or when R 3 is a hydrogen atom and R 5 is a methyl radical, then R 4 is not a hydrogen atom or a methyl or ethyl radical. 

[0015] Among the compounds of formula (I) above, one of ordinary skill in the art may choose the ceramides and/ 
or glycoceramides whose structures are described by Downing, Journal of Lipid Research, Vol. 35 (1994), pages 
2060-2068, or those described in French patent application FR-2,673,179, and the disclosures of which are incorpo- 
55 rated by reference. The structures of these ceramides and/or glycoceramides may be chosen from the seven ceramide 
structures shown below: 
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[0016] The ceramide and/or glycoceramide compounds according to the invention may be chosen from compounds 
of formula (I) in which R 1 is chosen from optionally hydroxylated, saturated and unsaturated alkyl radicals derived from 
so C 14 -C 2 2 fatty acids; R 2 is a hydrogen atom; and R 3 is chosen from optionally hydroxylated linear, saturated C ir C 17 
radicals, for example, C 13 -C 15 radicals. 
[001 7] Such compounds are, for example: 

- N-linoleoyldihydrosphingosine, 
55 - N-oleoyldihydrosphingosine, 

- N-palmitoyldihydrosphingosine, 

- N-stearoyldihydrosphingosine, 

- N-behenoyldihydrosphingosine, 
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- N-2-hydroxypalmitoyldihydrosphingosine, 

- N-stearoylphytosphingosine, 

- N-palmitamidohexadecanediol, 

- 2-oleamido-1 ,3-octadecanediol, 

5 

and mixtures of these compounds. 

[0018] In another embodiment, the ceramide may be chosen from 2-oleamido-1 ,3-octadecanediol (its CTFA name), 
sold, for example, as MEXANYL GZ by Chimex, and N-2-hydroxypalmitoyldihydrosphingosine (CTFA name hydrox- 
ypalmitoylsphinganine), sold, for example, as MEXANYL GAA by Chimex. 

10 [0019] The at least one compound chosen from ceramides and glycoceramides is generally present in the inventive 
composition in an amount effective for providing improved protection to keratinous fibers. In one embodiment, the at 
least one compound chosen from ceramides and glycoceramides is generally present in an amount ranging from about 
0.0005 to about 2% by weight relative to the total weight of the composition. In another emobodiment, the at least one 
compound chosen from ceramides and glycoceramides is generally present in the inventive composition In an amount 

*5 ranging from about 0.001 to about 1% by weight relative to the total weight of the composition. 



Cationic Polymers 

[0020] For the purposes of the present invention, the expression "cationic polymer" denotes any polymer containing 
20 cationic groups and/or groups that can be ionized into cationic groups. 

[0021] The cationic polymers, which may be used in accordance with the present invention, may be chosen from, 
for example, those described in European patent applications EP-A-337354 and EP-A-557203 and in French Patent 
Nos. 2,270,846, 2,383,660, 2,598,611 , 2,470,596 and 2,519,863. 

[0022] Cationic polymers to be used in the present inventive composition may be chosen from those which contain 
25 monomer units comprising amine groups chosen from primary, secondary, tertiary and quaternary amine groups, 
wherein the amine groups may either form part of the main polymer chain or may be borne by a side substituent directly 
linked thereto. 

[0023] The cationic polymers used may generally have a number-average molecular mass ranging from about 500 
to about 5,000,000, or, in another embodiment, ranging from about 1 000 to about 3,000,000. 
30 [0024] Among the cationic polymers which may be used in the inventive composition are polymers such as polyamine, 
polyamino amide and polyquaternary ammonium polymers. These types of polymers are described, for example, in 
French Patent Nos. 2,505,348 or 2,542,997. Such polymers may include, but are not limited to polymers in the families 
(1) to (14) below: 



35 



(1 ) homopolymers and copolymers derived from at least one monomer chosen from acrylic and methacrylic esters 
and amides and/or comprising at least one of the units of formula (II), (III), (IV) or (V) below: 



40 



45 



CH 



R 



11 



CH 



R 



11 



c=o 



50 



55 



O 



Rio R9 



(ii) 



o 



R 12 N + R 



14 



R1 



(ii) 



5 



10 



15 



20 



Chi 



R 



12 



in which: 
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CH 



O 



NH ... 



(IV) 



N + R 



14 



R 



11 



NH 



A 



R 13 X 



R 12 R 



(V 



13 



25 



30 



A, which may be identical or different, is chosen from linear and branched alkyl groups of 1 to 6 carbon atoms, 
for example 2 or 3 carbon atoms. The linear and branched alkyl groups may, for example, be chosen from 
hydroxyalkyl groups having 1 to 4 carbon atoms; 

R 9 and R 10 , which may be identical or different, are chosen from hydrogen and alkyl groups containing from 
1 to 6 carbon atoms, for example methyl or ethyl; 

R 11( which may be identical or different, are chosen from a hydrogen atom and a methyl radical; 

R 12 , R 13 and R 14 , which may be identical or different, are chosen from alkyl groups containing from 1 to 18 

carbon atoms, for example, 1 to 6 carbon atoms, and a benzyl radical; 

X* is an anion derived from acids chosen from inorganic and organic acids, such as a methosulphate anion, 
or a halide, such as chloride or bromide. 



35 



40 



45 



50 



55 



The polymers of the family (1) may also contain one or more units derived from comonomers which may be 
chosen from the family of acrylamides, methacrylamides, diacetone acrylamides, acrylamides and methacryla- 
mides substituted on the nitrogen with lower (C|-C 4 ) alkyls, acrylic and methacrylic acids and esters of said acids, 
vinyllactams, such as vinylpyrrolidone and vinylcaprolactam, and vinyl esters. 

Thus, among these polymers of family (1) which may be mentioned are 

copolymers of acrylamide and of dimethylaminoethyl methacrylate quaternized with dimethyl sulphate or with 
a dimethyl halide, such as those sold under the name HERCOFLOC by Hercules, 
copolymers of acrylamide and of methacryloyloxyethyltrimethylammonium chloride described, for example, in 
patent application EP-A-080976, and sold, for example, under the name BINA QUAT P 100 by Ciba Geigy. 

- the copolymer of acrylamide and of methacryloyloxyethyltrimethylammonium methosulphate, such as those 
sold by Hercules under the name RETEN. 

quaternized or non-quaternized vinylpyrrolidone/dialkylaminoalkyl acrylate or methacrylate copolymers, such 
as those sold by ISP under the GAFQUAT name, e.g., GAFQUAT 734 or GAFQUAT 755, or under the product 
names COPOLYMER 845, 958 and 937. These polymers are described in detail in French Patent Nos. 
2,077,143 and 2,393,573. 

• dimethylaminoethyl methacrylate/vinylcaprolactam/vinylpyrrolidone terpoiymers, such as those sold by ISP 
under the name GAFFIX VC 71 3. 

vinylpyrrolidone/methacrylamidopropyidimethylamine copolymers, sold, for example, by ISP under the name 
STYLEZE CC 10, and 

- quaternized vinylpyrrolidone/dimethylaminopropylmethacrylamide copolymers, such as those sold by ISP un- 
der the name GAFQUAT HS 100. 



(2) The cellulose ether derivatives containing quaternary ammonium groups, described in French Patent No. 
1 ,492,597, and sold, for example, by Union Carbide under the denominations H JR" (JR 400, JR 125, JR 30M) or 
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"LR" (LR 400, LR 30M). These polymers are also defined in the CTFA dictionary as quaternary ammoniums of 
hydroxyethylcellulose which has reacted with an epoxide substituted with a trimethylammonium group, 

(3) Cationic cellulose derivatives such as cellulose copolymers or cellulose derivatives grafted with a water-soluble 
5 monomer of quaternary ammonium, and described in particular in U.S. Patent No. 4,131 ,576, such as hydroxy- 

alkylcelluloses, for instance hydroxymethyl-, hydroxyethyl- or hydroxypropylcelluloses grafted, in particular, with 
a methacryloylethyltrimethylammonium, methacrylamidopropyl-trimethylammonium or dimethyldiallylammonium 
salt. Commercial products corresponding to this definition include CELQUAT L 200 and CELQUAT H 1 00, sold by 
National Starch. 

10 

(4) The cationic polysaccharides described more particularly in U.S. Patent Nos. 3,589,578 and 4,031 ,307, such 
as guar gums containing cationic trialkylammonium groups. Guar gums modified with a salt {e.g., chloride) of 
2,3-epoxypropyltrimethylammonium are used, for example. Such products are sold, for example, by Meyhall under 
the "JAGUAR" name, e.g., JAGUAR C 15, JAGUAR C 17, and JAGUAR C162. 

15 

(5) Polymers comprising piperazinyl units and of divalent alkylene or hydroxyalkylene radicals containing straight 
or branched chains, optionally interrupted by oxygen, sulphur or nitrogen atoms or by aromatic or heterocyclic 
rings, as well as the oxidation and/or quaternization products of these polymers. Such polymers are described, in 
particular, in French Patent Nos. 2,162,025 and 2,280,361. 

20 

(6) Water-soluble polyamino amides prepared in particular by polycondensation of an acidic compound with a 
polyamine. These polyamino amides may be crosslinked with an epihalohydrin, a diepoxide, a dianhydride, an 
unsaturated dianhydride, a bis-unsaturated derivative, a bis-haiohydrin, a bis-azetidinium, a bis-haloacyldiamine, 
a bis-alkyl halide or alternatively with an oligomer resulting from the reaction of a difunctional compound which is 

25 reactive with a bis-halohydrin, a bis-azetidinium, a bis-haloacyldiamine, a bis-alkyl halide, an epihalohydrin, a 

diepoxide or a bis-unsaturated derivative. The crosslinking agent is used in proportions ranging from about 0.025 
to about 0.35 mol per amine group of the polyamino amide. These polyamino amides may be alkylated or, if they 
contain one or more tertiary amine functions, they may be quaternized. Such polymers are described, in particular, 
in French Patent Nos. 2,252,840 and 2,368,508. 

30 

(7) The polyamino amide derivatives resulting from the condensation of polyalkylene polyamines with polycarbox- 
ylic acids followed by alkylation with difunctional agents. Mention may be made, for example, of adipic acid/di- 
alkylaminohydroxyalkyldialkylenetriamine polymers in which the alkyl radical contains from 1 to 4 carbon atoms 
and may be, for example, methyl, ethyl or propyl. Such polymers are described in particular in French Patent No. 

35 1,583,363. 

Among these derivatives, mention may be made more particularly of the adipic acid/dimethylaminohydroxy- 
propyl/diethylenetriamine polymers sold under the name CARTARETINE F, F4 or F8 by the company Sandoz. 

(8) The polymers obtained by reaction of a polyalkylene polyamine containing two primary amine groups and at 
40 least one secondary amine group with a dicarboxylic acid chosen from diglycolic acid and saturated aliphatic 

dicarboxylic acids having from 3 to 8 carbon atoms. The molar ratio of the polyalkylene polyamine to the dicarboxylic 
acid ranges from about 0.8:1 to about 1 .4:1. The polyamino amide resulting therefrom is reacted with epichloro- 
hydrin in a molar ratio of epichlorohydrin relative to the secondary amine group of the polyamino amide ranging 
from about 0.5:1 to about 1.8:1. Such polymers are described in particular in U.S. Patent Nos. 3,227,615 and 
45 2,961,347 and are sold, for example, by Hercules, Inc. under the name HERCOSETT 57 or under the name PD 

170 or DELSETTE 101 in the case of the copolymer of adipic acid/epoxypropyl/diethylenetriamine. 

(9) Cyclopolymers of alkyldiallylamine or of dialkyldiallylammonium, such as the homopolymers or copolymers 
containing, as main constituent of the chain, units corresponding to formula (VI) or (VII): 

50 
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10 



(CH 2 ) 



e 



H,C 



(CH 2 ) ( 




(CH 2 ) d 



C(R 17 )-CHj— -(CH 2 ) e — CR 17 



.CH- 



A 

^15 ^16 



(VI) 



H,C 



C(R W )-CH 2 - 




(VII) 



15 



in which: 



20 



25 



30 



1-C 5 



d and e are equal to 0 or 1 , the sum d + e being equal to 1 ; 
R 17 is chosen from a hydrogen atom and a methyl radical; 

R 15 and R 16 , which may be identical or different, are chosen from unsubstituted C 1 -C 22 alky! groups, C 
hydroxyalkyl groups, and C r C 4 amidoalkyl groups, or R 15 and R 16 may form, together with the nitrogen atom 
to which they are attached, heterocyclic groups, such as piperidyl and morpholinyl; 

is an anion such as bromide, chloride, acetate, borate, citrate, tartrate, bisulphate, bisulphite, sulphate or 
phosphate. 

These polymers are described in particular in French Patent No. 2,080,759 and in its Certificate of Addition 
No. 2,1 90,406. Among the polymers defined above, one example is the homopolymer of dimethyldiallyl ammonium 
chloride sold as MERQUAT 1 00 by Calgon (and homologues of lower molecular weight) and copolymers of dimeth- 
yldiallyl ammonium chloride and acrylamide sold under the name MERQUAT 550, also by Calgon. 

(10) The quaternary diammonium polymer containing repeating units corresponding to the formula (VIII): 



35 



40 



R 



18 



N" 



R 



19 



A- 



R 



20 



N" 



R 



21 



B- 



x: 



(VIII) 



in which: 
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R 18 , R 19 , R 20 and R 21 , which may be identical or different, are chosen from aliphatic, alicyclic and arylaliphatic 
radicals containing from 1 to 20 carbon atoms and C 1 -C 4 hydroxyalkylaliphatic radicals, or alternatively R 18 , 
R 19 , R 20 and R 21 , together or separately, constitute, with the nitrogen atoms to which they are attached, het- 
erocycles optionally containing a second heteroatom other than nitrogen, or alternatively R 18 , R 19 , R 20 and 
R 21 , which may be identical or different, are chosen from linear and branched (C r C 6 ) alkyl radicals substituted 
with at least one subsituent chosen from nitrite groups; ester groups; acyl groups; amide groups; and 
-CO-0-R 22 -D groups and -CO-NH-R 22 -D groups, where R 22 is an alkylene and D is a quaternary ammonium 
group; 

A 1 and Bj which may be identical or different, are chosen from linear and branched, saturated and unsaturated 
polymethyiene groups containing from 2 to 20 carbon atoms, and which may contain, linked to or intercalated 
in the main chain, at least one entity chosen from aromatic rings, oxygen and sulphur atoms, and sulphoxide, 
sulphone, disulphide, amino, alkylamino, hydroxyl, quaternary ammonium, ureido, amide and ester groups, 
and 

X 2 * is an anion chosen from anions derived from acids chosen from inorganic and organic acids and halide 
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10 



anions, such as chloride or bromide. 

A 1 , R 18 and R 20 may form, with the two nitrogen atoms to which they are attached, a piperazine ring. In addition, 
if A 1 is chosen from linear and branched, saturated and unsaturated aikylene and hydroxyalkylene radicals, 
B 1 may also be chosen from a group -(CH 2 ) f - CO-E-OC-(CH 2 ) f - 
in which: 

f is an integer ranging from 1 to 100, e.g., from 1 to 50, 
E is chosen from : 

a) a glycol residue of formula: 

-0-G-0-, where G is chosen from linear and branched hydrocarbon radicals and groups corresponding 
to one of the following formulae: 



15 



-(CH 2 -CH 2 -0) g -CH 2 -CH 2 - 



20 



25 



-(CH 2 -CH(CH 3 )-0) h -CH 2 -CH(CH 3 )- 

where g and h are each an integer ranging from 1 to 4, representing a defined and unique degree of 
polymerization or any number ranging from 1 to 4 representing an average degree of polymerization; 

b) a bis-secondary diamine residue such as a piperazine derivative; 

c) a bis-primary diamine residue of formula: -NH-J-NH-, where J is chosen from linear and branched 
hydrocarbon radicals, or alternatively the divalent radical 

-CH 2 -CH 2 -S-S-CH 2 -CH 2 -; 



30 



35 



d) a ureylene group of formula: -NH-CO-NH-. 

These polymers generally may have a number-average molecular mass ranging from about 1 ,000 to about 
100,000. 

Polymers of this type are described, for instance, in French Patent Nos. 2,320,330, 2,270,846, 2,31 6,271 , 
2,336,434 and 2,413, 907 and U.S. Patent Nos. 2,273,780, 2,375,853, 2,388,614, 2,454,547, 3,206,462, 
2,261,002, 2,271,378, 3,874,870,4,001,432, 3,929,990, 3,966,904, 4,005,193, 4,025,617, 4,025,627, 
4,025,653, 4,026,945 and 4,027,020. 

Polymers which may be used in the inventive composition include those comprising repeating units cor- 
responding to formula (IX) below: 



40 



45 



R 



23 



R 



24 x: 



R 



25 



N + (CHzJj N + (CHa) 



R 



26 



(IX) 
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in which: 

R 23 , R 24 , R 25 and R 26 , which may be identical or different, are chosen from alkyl and hydroxyalkyl radicals 

containing from 1 to 4 carbon atoms; 

j and k are integers ranging from 2 to 20; and 

X 3 ' is an anion derived from an acid chosen from inorganic and organic acids. Such polymers include poly- 
quaternium-34, sold under the name MEXOMERE PAK by Chimex and hexadimethrine chloride, sold as 
IONENE G or MEXOMERE PO by Chimex. 



(11) Polyquaternary ammonium polymers comprising units of formula (X): 
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10 



CH 3 



X 4 



CH 3 



■N-(CH 2 )jrNH-CO-L-NH-(CH2)5rN + -(CH 2 )2-0-(CH2)2- 



CH : 



CH 3 



(X) 



in which: 



15 



m is an integer ranging from 1 to 6, 

L is an entity chosen from a single bond and -(CH 2 ) n -CO- groups in which n is an integer chosen from 4 or 7, and 
X A - is an anion. 



20 



25 



30 
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Such polymers can be prepared according to the procedures described in U.S. Patent Nos. 4,157,388, 4,702,906, 
and 4,719,282 and also in EP-A-1 22324. Among these, one may mention, for example, the products MIRAPOL 
A15 (polyquaternium-2), MIRAPOL AD1 , MIRAPOL AZ1 , and MIRAPOL 175 sold by Rhodia. 

(12) Quaternary polymers of vinylpyrrolidone and of vinylimidazole, such as those sold by BASF under the names 
LUVIQUAT FC 905, FC 550, AND FC 370. 

(13) Polyamines such as the product referred to under the name polyethylene glycol (15) tallow polyamine in the 
CTFA dictionary and sold as, for example, POLYQUART H by Henkel. 

(14) Crossiinked polymers of methacryloyloxy (C 1 -C 4 )alkyltri(C 1 -C 4 )alkylammonium salts, such as the polymers 
obtained by homopolymerization of dimethylaminoethyl methacrylate quaternized with methyl chloride, or by co- 
polymerization of acrylamide with dimethylaminoethyl methacrylate quaternized with methyl chloride, the homopo- 
lymerization or copolymerization being followed by crosslinking with a compound containing olefinic unsaturation, 
in particular methylenebisacrylamide. It is more particularly possible to use an acrylamide/ methacryloyloxyethyl- 
trimethylammonium chloride (20/80 by weight) crossiinked copolymer in the form of a dispersion containing 50% 
by weight of the said copolymer in mineral oil. This dispersion is sold under the name SALCARE® SC 92 by the 
company Allied Colloids. It is also possible to use a crossiinked homopolymer of methacryloyloxyethyltrimethyl- 
ammonium chloride containing about 50% by weight of the homopolymer in mineral oil or in a liquid ester. These 
dispersions are sold under the names SALCARE® SC 95 and SALCARE® SC 96 by the company Allied Colloids. 

[0025] Other cationic polymers, which may be used in the context of the invention, are polyalkyleneimines, in par- 
ticular polyethyleneimines, polymers containing vinylpyridine orvinylpyridinium units, condensates of polyamines and 
epichlorohydrin, poly quaternary ureylenes and chitin derivatives. 

[0026] Among the cationic polymers which may be used according to the invention, one may, for example, use 
polymers of the families (1), (9), (10), (11) and (14), such as: 

the polymers of poly(quaternary ammonium) type prepared and described in French Patent No. 2,270, 846, com- 
prising repeating units corresponding to formula (XI) below: 



50 



55 



Chb 



N— (Chfefr 

cr 

Cbfe 



N + — (CH2) 6 - 

cr 
CH3 



(XI) 



and, in one embodiment, those whose weight-average molar mass, determined by gel permeation chromatography, 
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ranges from about 9500 to about 9900; 

the polymers of poly(quaternary ammonium) type prepared and described in French Patent No. 2,270,846, com- 
prising repeating units corresponding to the formula (XII) below: 



CH3 



C2H5 



N + — (CHz)3— N— (Chfc): 



Br 

CH 3 



Br 

C2H5 



(XII) 



and, in one embodiment, those whose weight-average molar mass, determined by gel permeation chromatography, 
is about 1200. 



[0027] The cationic polymers of the families (10) and (11) may include hexadimethrine chloride, polyquaternium-2 
and polyquaternium-34. 

[0028] The at least one cationic polymer is generally present in the inventive composition in an amount sufficient to 
provide improved styling to keratinous fibers, wherein the composition contains at least one compound chosen from 
ceramides and glycoceramides present in an amount effective for providing improved protection to keratinous fibers. 
In one embodiment, the at least one cationic polymer may be present in the inventive composition in an amount ranging 
from about 0.01 to about 5% by weight relative to the total weight of the composition. In another embodiment, the at 
least one cationic polymer may be present in an amount ranging from about 0.05 to about 2% by weight relative to the 
total weight of the composition. 

Amphoteric Polymers 

[0029] The amphoteric polymers which can be used in accordance with the present invention can be chosen from 
polymers containing at least one unit K and at least one unit M, wherein the units K and M are distributed randomly in 
the polymer chain, in which: 

K is chosen from units derived from monomers containing at least one basic nitrogen atom and M is chosen from 
units derived from acid monomers containing at least one group chosen from carboxylic and sulphonic groups; or 
K and M, which may be identical or different, may be chosen from units derived from monomers chosen from 
carboxybetaine and sulphobetaine zwitterionic monomers; or 

K and M, which may be identical or different, may be chosen from cationic polymer chains containing at least one 
amine group chosen from primary, secondary, tertiary and quaternary amine groups, in which at least one of the 
amine groups bears a group chosen from carboxylic and sulphonic groups connected to said amine via a hydro- 
carbon radical; or 

K and M form part of a polymer with an a,p-dicarboxyethylene unit, in which one of the carboxyl groups has been 
reacted with a polyamine containing at least one group chosen from primary and secondary amine groups. 

[0030] The amphoteric polymers corresponding to the definition given above may be chosen from the following pol- 
ymers: 



(1) polymers resulting from the copolymerization of (a) at least one monomer derived from a vinyl compound 
bearing a carboxylic group such as acrylic acid, methacrylic acid, maleic acid, a-chloroacrylic acid, with (b) at least 
one basic monomer derived from a substituted vinyl compound containing at least one basic atom, such as di- 
alkylaminoalkyl methacrylates and acrylates, dialkylaminoalkylmethacrylamides and -acrylamides. Such com- 
pounds are described in U.S. Patent No. 3,836,537. Mention may also be made of the sodium acrylate/acrylami- 
dopropyltrimethylammonium chloride copolymer sold as POLYQUART KE 3033 by Henkel Corp. 

The vinyl compound may also be a dialkyldiallylammonium salt such as diethyldiallylammonium chloride. Such 
copolymers include, for example, the diallyldimethylammonium chloride/acrylic acid (80/20) copolymer sold under 
the name MERQUAT280 DRY by the company Calgon (CTFA name : Polyquaternium-22); the dimethyldiallylam- 
monium chloride/acrylic acid (95/5) copolymer sold under the name MERQUAT 295 DRY by the company Calgon 
(CTFA name : Polyquaternium-22); the copolymer of methacrylamidopropyltrimonium chloride, of acrylic acid and 
or methyl acrylate, sold under the name MERQUAT 2001 by the company Calgon (CTFA name : Polyquaternium- 
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47); and the acrylamide/dimethyldiallylammonium chloride/acrylic acid terpolymersold under the name MERQUAT 
PLUS 3330 DRY by the company Calgon (CTFA name: Polyquaternium-39). 

In one embodiment, the copolymer is a diallyldimethylammonium chloride/acrylic acid copolymer. 

(2) polymers containing units derived from: 

a) at least one monomer chosen from acrylamides and methacrylamides substituted on the nitrogen with an 
alkyl radical, 

b) at least one acidic comonomer containing at least one reactive carboxylic group, and 

c) at least one basic comonomer, such as esters, containing primary, secondary, tertiary and quaternary amine 
substltuents, of acrylic and methacrylic acids and the product of quaternization of dimethylaminoethyl meth- 
acrylate with dimethyl or diethyl sulphate. 

The N-substituted acrylamides or methacrylamides are groups in which the alkyl radicals contain from 2 to 12 
carbon atoms, e.g., N-ethylacrylamide, N-tert-butylacrylamide, N-tert-octylacrylamide, N-octylacrylamide, N-de- 
cylacrylamide, N-dodecylacrylamide and the corresponding methacrylamides. 

The acidic comonomers may be chosen from acrylic acid, methacrylic acid, crotonic acid, itaconic acid, maleic 
acid and fumaric acid comonomers and C 1 to C 4 alkyl monoesters of at least one of maleic acid, fumaric acid, 
maleic anhydride, and fumaric anhydride. 

The basic comonomers may be chosen from aminoethyl, butylaminoethyl, N.N'-dimethylaminoethyl and N- 
tert-butylaminoethyl methacrylates. For example, the copolymer whose CTFA (4th edition, 1991) name is octy- 
lacrylamide/acrylates/ butylaminoethyl methacrylate copolymer and is sold under the names AMPHOM ER or LO- 
VOCRYL 47 by the company National Starch, may be used. 

(3) crosslinked and alkylated polyamino amides partially or totally derived from polyamino amides of formula (XIII): 



CO— R 27 — CO — O 



(XIII) 



in which: 



R 27 is chosen from divalent radicals derived from an entity chosen from saturated dicarboxylic acids; mono- 
and dicarboxylic aliphatic acids containing an ethylenic double bond; esters of a C 6 alkanol of any of these 
acids; and radicals derived from the addition of any of these acids to an amine chosen from bis(primary) and 
bis(secondary) amines. The saturated carboxylic acids may be chosen, for example, from acids having from 
6 to 1 0 carbon atoms, such as adipic acid, 2,2,4-trimethyladipic acid and 2,4,4-trimethyladipic acid, terephthalic 
acid, and acids containing an ethylenic double bond such as, for example, acrylic acid, methacrylic acid and 
itaconic acid. 

Q is chosen from bis(primary), mono- and bis(secondary) polyalkylene-polyamine radicals and may be present 
in the following proportions: 



a) from 60 to 100 mol% of the radical (XIV) 



NH— (Chtt 



NH- 



(XIV) 



where p = 2 and q = 2 or 3, or alternatively p = 3 and q = 2, 

the radical (XIV) being derived from an entity chosen from diethylenetriamine, triethyienetetraamine and 
dipropylenetriamine; 
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b) from 0 to 40 mol% of the radical (XIV) where p = 2 and q = 1 and which is derived from ethylenediamine, 
or from the radical derived from piperazine: 



10 



15 



20 



N If— 

\_/ 



c) from 0 to 20 mol% of the radical (XIV) where p = 6 and q = 1 and which is derived from hexamethylen- 
ediamine, 

wherein the polyalkylene-polyamine radicals Q may be crosslinked by addition of a difunctional crosslinking 
agent chosen from epihalohydrines, diepoxides, dianhydrides and bis-unsaturated derivatives, generally using 
from about 0.025 to about 0.35 mol of crosslinking agent per amine group of the polyamino amide and alkylated 
by the action of an alkylating agent chosen from acrylic acid, chloroacetic acid, alkane sultone, and salts of said 
alkylating agents. The alkane sultones used in the alkylation may be propane sultone or butane sultone and the 
salts of the alkylating agents may be the sodium or potassium salts. 

(4) polymers containing zwitterionic units of formula (XV): 



25 



30 



R28' 



R29 



^30 



R 



31 



N" 



R32 



0 



O" 



(XV) 



in which: 



35 



40 



45 



50 



R 28 is chosen from a polymerizable unsaturated group such as an acrylate, methacrylate, acrylamide or meth- 
acrylamide group; 

r and s, which may be identical or different, are chosen from an integer ranging from 1 to 3; 

R 29 and R 30 , which may be identical or different, are chosen from a hydrogen atom, and methyl, ethyl and 

propyl radicals; 

R 31 and R 32 , which may be identical or different, are chosen from a hydrogen atom and alkyl radicals such 
that the sum of the carbon atoms in R 31 and R 32 does not exceed 10. 

The polymers comprising such units can also contain units derived from non-zwitterionic monomers such as 
dimethyl- or diethylaminoethyl acrylate or methacrylate or alkyl acrylates or methacrylates, acrylamides or meth- 
acrylamides or vinyl acetate. 

By way of example, mention may be made of the copolymer of methyl methacrylate/dimethyl carboxymethy- 
lammonio methyl ethylmethacrylate, sold as DIAFORMER Z301 by Sandoz. 

(5) polymers, as well as the salts formed by these compounds with bases or acids, derived from chitosan containing 
monomer units corresponding to formulae (XVI), (XVII) and (XVIII) below: 



55 
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10 



15 



CH 2 OH 




NHCOCH. 



CH 2 OH 



H 



H 



O 



H H \ 
OH 



H 



NH< 



O 



CH 2 OH 



HA 0 

( H h\ 



OH 



H 



H 



NH 



C=0 



R33-COOH 



20 



(XV!) 



(XVII) 



(XVIII) 



25 



the unit (XVI) generally being present in proportions ranging from 0 to about 30%, the unit (XVII) generally in 
proportions of from about 5 to about 50% and the unit (XVIII) generally in proportions of from about 30. to about 
90%, it being understood that, in unit (XVIII), R 2 g is chosen from a radical of formula (XIX): 



30 



R 



34' 



R 



35 



R 



36 



c— (0\— c 



35 



in which: 



40 



45 



if t = 0, each of R 34 , R 35 and R 36 , which may be identical or different, is chosen from a hydrogen atom, a methyl 
radical, a hydroxy! radical, an acetoxy radical, an amino residue, and a monoalkylamine residue and a di- 
alkylamine residue which are optionally interrupted by at least one nitrogen atom and/or optionally substituted 
with at least one substituent chosen from amine groups, hydroxyl groups, carboxyl groups, alkytthio groups, 
sulphonic groups, alkylthio residues in which the aikyl group bears an amino residue, and wherein at least 
one of the radicals R^, R 35 and R 36 is a hydrogen atom, 
or, if t = 1 , each of R^, R 35 and R 36 is a hydrogen atom. 

(6) polymers derived from the N-carboxyalkylation of chitosan, such as N-carboxymethylchitosan or N-carboxy- 
butylchitosan, sold under the name EVALSAN by Jan Dekker. 

(7) polymers corresponding to the general formula (XX) as are described, for example, in French Patent No. 
1 ,400,366: 



50 



55 
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10 



15 



20 



R37 



(CH (Cti) 



COOH 



CO 



N — R 



R 



39 



38 



R 41 

N R40 



(XX) 



u 



in which: 



25 



30 



u is such that the molecular mass of the final polymer ranges from about 500 to about 5,000,000, e.g., from 
about 1 000 to about 3,000,000. 

R 37 is chosen from a hydrogen atom, a CH 3 0 radical, a CH 3 CH 2 0 radical and a phenyl radical; 
R 38 is chosen from a hydrogen and C r C 4 alkyl radicals such as methyl or ethyl; 
R 39 is chosen from hydrogen and CyC 4 alkyl radicals such as methyl or ethyl; 

R 40 is chosen from CyC 4 alkyl radicals such as methyl or ethyl and radicals corresponding to the formula: 
-R 4 i-N(R 39 ) 2l wherein R 39 is defined above and R 41 is defined below; 

R 41 is chosen from -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - and -CH 2 -CH(CH 3 )- groups as well as the higher homo- 
logues of these radicals containing up to 6 carbon atoms. 



35 



(8) amphoteric polymers of the type -Y-Z-Y-Z chosen from: 



a) polymers obtained by the action of chloroacetic acid or sodium chloroacetate on compounds containing at 
least one unit of formula: 



40 



-Y-Z-Y-Z-Y- 



where Y denotes a radical 



45 



50 



55 



/ \ 
N N— 



and Z, which may be identical or different, may be chosen from T and T', wherein T and T, which may be 
identical or different, are chosen from divalent alkylene radicals containing a straight or branched chain con- 
taining up to 7 carbon atoms in the main chain, which is unsubstituted or substituted with hydroxyl groups and 
wherein said radicals may contain groups chosen from hydroxyl, benzylamine, amine oxide, quaternary am- 
monium, amide, imide, alcohol, ester.and urethane groups; at least one atom chosen from oxygen, nitrogen 
and sulphur atoms; and may further contain 1 to 3 aromatic and/or heterocyclic rings; the oxygen, nitrogen 
and sulphur atoms being present in the form of ether, thioether, sulphoxide, sulphone, sulphonium, alkylamine 
and alkenylamine groups; 
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b) polymers of formula: 

- Y-Z-Y-Z- 

5 

in which Y denotes a radical 



/ \ 

N N 

15 

and Z, which may be identical or different, may be chosen from T and T, at least one occurrence of Z being 
T, wherein 

T is chosen from divalent alkylene radicals containing a straight or branched chain containing up to 7 
20 carbon atoms in the main chain, which is unsubstituted or substituted with hydroxyl groups and wherein 

said radicals may contain groups chosen from hydroxyl, benzylamine, amine oxide, quaternary ammoni- 
um, amide, imide, alcohol, ester.and urethane groups; at least one atom chosen from oxygen, nitrogen 
and sulphur atoms; and may further contain 1 to 3 aromatic and/or heterocyclic rings; the oxygen, nitrogen 
and sulphur atoms being present in the form of ether, thioether, sulphoxide, sulphone, sulphonium, 
25 alkylamine and alkenylamine groups; and 

T is chosen from divalent alkylene radicals with a straight or branched chain having up to 7 carbon atoms 
in the main chain, which is unsubstituted or substituted with one or more hydroxyl radicals, said radicals 
containing one or more nitrogen atoms, the nitrogen atom being substituted with an alkyl chain which is 
optionally interrupted by an oxygen atom, wherein T 1 necessarily contains at least one function chosen 
30 from carboxyl and hydroxyl functions and T is betainized by reaction with chloroacetic acid or sodium 

chloroacetate 

(9) (C^CsJalkyl vinyl ether/maleic anhydride copolymers partially modified by semiamidation with an N,N-di- 
alkylaminoalkylamine such as N,N-dimethyl-aminopropylamine or by semiesterification with an N,N-dial- 
35 kanolamine. These copolymers can also contain other vinyl comonomers such as vinylcaprolactam. 

[0031] Among the amphoteric polymers which may be used according to the invention, one may, for example, use 
polymers of family (1). 

[0032] The at least one amphoteric polymer is generally present in the inventive composition in an amount sufficient 

40 to provide improved styling to keratinous fibers, 

wherein the composition contains at least one compound chosen from ceramides and glycoceramides present in an 
amount effective for providing improved protection to keratinous fibers. In one embodiment, the at least one amphoteric 
polymer may be present in the inventive composition in an amount ranging from about 0.01 to about 5% by weight 
relative to the total weight of the composition. In another embodiment, the at least one amphoteric polymer is present 

45 in an amount ranging from about 0.05% to about 2% by weight relative to the total weight of the composition. 

[0033] The composition of the present invention can also contain various adjuvants conventionally used in compo- 
sitions for treating the hair, such as, but not limited to, surfactants chosen from anionic, cationic, nonionic, and ampho- 
teric surfactants; polymers chosen from anionic, cationic, nonionic, and amphoteric polymers other than the cationic 
and amphoteric polymers discussed above; thickeners chosen from inorganic and organic thickeners; antioxidants; 

so stabilizing agents; propellants; sequestering agents; emollients; humectants; fragrances; acidifying and basifying 
agents; sunscreens; vitamins; essential fatty acids; proteins and protein derivatives; preservatives; and opacifiers. 
Needless to say, a person skilled in the art will take care to select optional adjuvants such that the advantageous 
properties intrinsically associated with the invention are not, or are not substantially, adversely affected by the addition 
(s) envisaged. 

55 [0034] The compositions of the present invention may be in a form chosen from an aqueous emulsion, a gel, a spray, 
an aerosol foam, a cream, and a hydroalcoholic lotion. 

[0035] The present invention is also drawn to a process for protecting keratinous fibers, such as human hair, from 
damage caused by chemical treatments, such as permanent waving, relaxing, bleaching, and dyeing, by applying to 
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the keratinous fibers a leave-in composition comprising at ieast one compound chosen from ceramides and glycoce- 
ramides, and then, without rinsing, applying to the keratinous fibers a chemical treatment composition. In one embod- 
iment, the leave-in composition used in the inventive process further comprises at least one polymer chosen from at 
least one cationic polymer and at least one amphoteric polymer as described above. 

5 [0036] The present invention is further drawn to a multi-compartment kit for chemical treatment of keratinous fibers, 
comprising at least two separate compartments, wherein a first compartment contains a composition comprising at 
least one compound chosen from ceramides and glycoceramides, and a second compartment contains a composition 
for chemical treatment of the keratinous fibers. In one embodiment, the first compartment may also contain at least 
one polymer chosen from at least one cationic polymer and at ieast one amphoteric polymer as described above. 

10 [0037] The examples given below, purely by way of illustration and with no limiting nature, will allow the invention to 
be understood more clearly. 

Examples 

15 Example 1: Relaxer Pre-Treatment 

[0038] A pre-treatment composition having the following ingredients was applied by a cosmetologist to half a head 
of hair and distributed evenly. It was noted that the composition had a good feel, was easy to distribute and gave the 
hair a good feel as well. The other half head was not treated. The pre-treatment was applied to seven (7) subjects in 
20 this manner. 



INGREDIENT 


% ACTIVE MATERIAL 


2-oleamido-1 ,3-octadecanediol (sold as MEXANYL GZ by Chimex) 


0.001 


Hexadimethrine Chloride (sold as IONENE G (Chimex), 60% soln in water) 


1 


Polyquaternium-22 (sold as MERQUAT-280 (Calgon), 40% soln in water) 


0.75 


Emulsifiers and surfactants 


2.6 


Emollients 


0.2 


Humectants 


3 


Sequestering Agent 


0.15 


Preservatives 


1 


Thickening Agent 


0.75 


pH adjusting agent 


q.s. to pH 4,6 ± 0.3 


Fragrance 


0.5 


Water 


q.s. to 100 



[0039] Without rinsing the hair, the cosmetologist applied a relaxer composition to the entire head of each subject 
and left the composition on the head for a time sufficients relax the hair as desired. The hair was then rinsed thoroughly, 
washed with a neutralizing shampoo, rinsed again, and styled. The hair was evaluated before and after the washing 
45 step. 

[0040] Before shampooing, the relaxed hair with the pre-treatment was found to have a smoother feel and better 
combability. After shampooing, the relaxed, pre-treated hair was found to have better combability, smoother cuticle, 
softerfeel, and a higher level of sheen than the untreated hair. The results are shown in the table below. The evaluations, 
performed by skilled cosmetologists, were based on a rating system of 1 to 5, where 1=poor, 2=fair, 3=good, 4=very 
50 good and 5=excellent). The numbers listed below are averages based on actual readings for the 7 heads obtained 
during testing. Any difference in value equal to or less than ±0.3 is not considered a significant difference in value. 



55 
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WET HAIR FEEL 


4.2 


3.6 


DETANGLING 


4.3 


3.6 


SMOOTHNESS 


4.3 


3.7 


SOFTNESS 


4.3 


3.6 


SHEEN 


3.8 


3.3 



25 

Example 2: Permanent Hair Color Pre-Treatment 

[0041 ] The pre-treatment composition of Example 1 , except without the 0.50% fragrance, was applied to half a head 
of hair by a cosmetologist and distributed evenly. It was noted that the composition applied easily through the hair. The 

30 other half head was not treated. Three (3) subjects' heads were prepared in this manner 

[0042] Without rinsing the hair, the cosmetologist applied a permanent hair color composition (oxidation dye) to the 
entire head and left it on for at least 30 minutes to obtain the color desired. The hair was then rinsed thoroughly until 
the rinse water ran clear, then washed with a cleansing shampoo, rinsed again, and dried. The hair was evaluated 
before shampooing and after drying. 

35 [0043] After shampooing, the dyed hair with the pre-treatment was found to have significantly improved properties 
of wet hair detangling, smoothness of wet hair, and wet hair feel. After drying, the dyed, pre-treated hair was found to 
have better properties of static, smoothness of dry hair, dry hair feel, ease of setting/styling, hair resiliency, hair man- 
ageability, and shine compared to the hair that was not pre-treated. The results are shown in the table below. The 
evaluations, performed by skilled cosmetologists, were based on a rating system of 1 to 5, where 1 =poor, 2=fair, 3=good, 

40 4=very good and 5=excellent). The numbers listed below are averages based on actual readings for the 3 heads 
obtained during testing. Any difference in value less than ±0.5 is not considered a significant difference in value. 
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WET HAIR DETANGLING 


3 


3.3 




SMOOTHNESS OF WET HAIR 


3.3 


2.7 


10 


WET HAIR FEEL 


3.3 


3.3 


WET HAIR SOFTNESS 


3.3 


3,3 
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WET HAIR DETANGLING 


3.7 


3 




SMOOTHNESS OF WET HAIR 


3.7 


3 




WET HAIR FEEL 


3.3 


2.7 


20 


HAIR SOFTNESS 


3 


3.3 
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DRY HAIR DETANGLING 


3.3 


3.3 


25 


STATIC 


4.7 


3.7 




SMOOTHNESS OF DRY HAIR 


4 


37 




DRY HAIR FEEL 


3.7 


3.3 


30 


EASE OF SETTING/STYLING 


3.7 


3 




VISUAL VOLUME 


3.3 


3 




HAIR RESILIENCY 


4 


3 


35 


HAIR MANAGEABILITY 


3.7 


3 




SHINE 


4 


3.3 




DRY HAIR SOFTNESS 


3.3 


3 



40 



Example 3: Pre-treatment composition 

[0044] The following pre-treatment composition was formulated for use as a leave-in composition prior to chemical 
45 treatment of hair. 



INGREDIENT 


% ACTIVE MATERIAL 


2-oleamido-1,3-octadecanediol (sold as MEXANYL G2 by Chimex) 


0.001 


Hexadimethrine Chloride (sold as IONENE G (Chimex), 60% soln in water) 


0.3 


Polyquaternium-22 (sold as MERQUAT-280 (Calgon), 40% soln in water) 


0.15 


Emulsifiers and surfactants 


5.2 


Emollients 


0.05 


Humectants 


3 


Preservatives 


1 
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(continued) 



INGREDIENT 


% ACTIVE MATERIAL 


Sequestering Agent 


0.06 


pH adjusting agent 


q.s. to pH 4.6 ±0.3 


Fragrance 


0.5 


Water 


q.s. to 100 



10 

Example 4: Pre-treatment composition 

[0045] The following pre-treatment composition was formulated for use as a leave-in composition prior to chemical 
treatment of hair. 

15 



INGREDIENT 


% ACTIVE MATERIAL 


2-oleamido-1,3-octadecanediol (sold as MEXANYL GZ by Chimex) 


0.001 


Hexadimethrine Chloride (sold as IONENE G (Chimex), 60% soln in water) 


0.06 


Polyquaternium-22 (sold as MERQUAT-280 (Calgon), 40% soln in water) 


0.03 


Emulsifiers and surfactants 


3.7 


Emollients 


0.05 


Humectants 


3 


Preservatives 


1 


Sequestering Agent 


0.06 


pH adjusting agent 


q.s. to pH 4.6 ±0.3 


Water 


q.s. to 100 



[0046] The foregoing written description relates to various embodiments of the present invention . N umerous changes 
and modifications may be made therein without departing from the spirit and scope of the invention as defined in the 
35 following claims. 



Claims 



40 1 . A composition for the protection of keratinous fibers, said composition comprising: 

at least one compound chosen from ceramides and glycoceramides, 
at least one cationic polymer, and 
at least one amphoteric polymer. 

45 

2. A composition according to claim 1, wherein said ceramides and glycoceramides are chosen from natural and 
synthetic ceramides, natural and synthetic glycoceramides, natural and synthetic pseudoceramides and natural 
and synthetic neoceramides, 

50 3. A composition according to claim 1 , wherein said natural and synthetic ceramides and natural and synthetic gly- 
coceramides correspond to the following formula (I): 



55 
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0 



R 3 



R 



C 



N 



CH 



CH O — R 2 



(i) 



R4 




wherein 



R 1 is chosen from: 

linear and branched, saturated and unsaturated, C 5 -C 50 hydrocarbon radicals, wherein said radicals may 
be substituted with at least one hydroxy! group, said at least one hydroxyl group being optionally esterified 
with an acid R 6 COOH wherein R 6 is chosen from saturated and unsaturated, linear and branched O v C 35 
hydrocarbon radicals which may be monohydroxylated or polyhydroxylated, and further wherein when 
said hydrocarbon radicals of R 6 are mono- or polyhydroxylated, said hydroxyl group(s) may be esterified 
with a compound chosen from saturated and unsaturated, linear and branched (VC35 fatty acids which 
may be monohydroxylated or polyhydroxylated, 

R"-(NR-CO)-R' radicals, wherein R is chosen from a hydrogen atom and mono- and polyhydroxylated 
C r C 20 hydrocarbon radicals, and R* and R" are chosen from hydrocarbon radicals in which the sum of 
the carbon atoms ranges from 9 to 30, R' being a divalent radical, and 

R 7 -0-CO-(CH 2 ) a radicals, wherein R 7 is chosen from CyC 20 hydrocarbon radicals and a is an integer 
ranging from 1 to 12; 

R 2 is chosen from a hydrogen atom and (glycosyl) b , (galactosyl)^ sulphogalactosyl, phosphorylethylamine 
and phosphorylethylammonium radicals, wherein b is an integer ranging from 1 to 4 and c is an integer ranging 
from 1 to 8; 

R 3 is chosen from a hydrogen atom and saturated and unsaturated, hydroxylated and non-hydroxylated C V C 3Z 
hydrocarbon radicals, it being possible for the hydroxylated hydrocarbon radical(s) to be esterified with an acid 
chosen from inorganic acids and organic acids of the formula R 6 COOH, wherein R 6 is defined above, it also 
being possible for the hydroxylated hydrocarbon radical(s) to be etherified with a radical chosen from (giyco- 
syl) b , (galactosyl)^ sulphogalactosyl, phosphorylethylamine and phosphorylethylammonium radicals, wherein 
b and c are defined above, and it also being possible for R 3 to be substituted with at least one C r C 14 alkyl 
radical; 

R 4 is chosen from a hydrogen atom, methyl radicals, ethyl radicals, saturated and unsaturated, linear and 
branched, optionally hydroxylated C 3 -C 50 hydrocarbon radicals and radicals -CH 2 -CHOH-CH 2 -0-R 8 in which 
R 8 is chosen from C 10 -C 26 hydrocarbon radicals and radicals R 7 -0-CO-(CH 2 ) a , R 7 being chosen from C r C 20 
hydrocarbon radicals and a being an integer ranging from 1 to 12; 

R 5 is chosen from a hydrogen atom and saturated and unsaturated, linear and branched, optionally mono- 
and polyhydroxylated C 1 -C 30 hydrocarbon radicals, it being possible for the hydroxyl radical(s) to be etherified 
with a radical chosen from (glycosyl) b , (galactosyl)^ sulphogalactosyl, phosphorylethylamine and phospho- 
rylethylammonium radicals, wherein b and c are defined above; 

with the proviso that when R 3 and R 5 are a hydrogen atom or when R 3 is a hydrogen atom and R 5 is a methyl 
radical, then R 4 is not a hydrogen atom or a methyl or ethyl radical. 

A composition according to claim 3, wherein in said radicals R"-(NR-CO)-R\ R is chosen from monohydroxylated 
CrC 20 hydrocarbon radicals. 

A composition according to claim 3, wherein in said formula (I), R 3 is chosen from C 15 -C 26 a-hydroxyalkyl radicals 
wherein the hydroxyl group may optionally be esterified with a C 16 -C 30 ct-hydroxy acid. 

A composition according to claim 3, wherein in formula (I), is an optionally hydroxylated, saturated or unsaturated 
alkyl radical derived from C 14 -C22 fattv aclds : R 2 is a hydrogen atom; and R 3 is an optionally hydroxylated linear, 
saturated C ir C 17 radical. 
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7. A composition according to claim 6, wherein R 3 is an optionally hydroxylated linear, saturated C 13 -C 15 radical. 

8. A composition according to claim 1 , wherein said at least one compound chosen from ceramides and glycocera- 
mides is chosen from: 

5 

- N-linoleoyldihydrosphingosine, 

- N-oleoyldihydrosphingosine, 

- N-palmitoyldihydrosphingosine, 

- N-stearoyldihydrosphingosine, 
10 - N-behenoyldihydrosphingosine, 

- N-2-hydroxypalmitoyldihydrosphingosine, 

- N-stearoylphytosphingosine, 

- 2-oleamido-1 ,3-octadecanediol, and 

- N-palmitamidohexadecanediol. 

15 

9. A composition according to claim 8, wherein said at least one compound chosen from ceramides and glycocera- 
mides is chosen from 2-oleamido-1 ,3-octadecanediol and N-2-hydroxypalmitoyldihydrosphingosine. 

10. A composition according to claim 1 , wherein said at least one cationic polymer is chosen from cationic polymers 
20 containing monomer units comprising amine groups chosen from primary, secondary, tertiary and quaternary amine 

groups, wherein said amine groups may either form part of the main polymer chain or can be borne by a side 
substituent directly linked thereto. 

1 1 . A composition according to claim 1 0, wherein said at least one cationic polymer is chosen from polyamine, polyami- 
25 no amide and polyquaternary ammonium polymers. 

12. A composition according to claim 1 , wherein said at least one cationic polymer is chosen from polyquaternium-2, 
polyquaternium-34, and hexadimethrine chloride. 

30 1 3. A composition according to claim 1 , wherein said at least one amphoteric poiymer is chosen from polymers con- 
taining at least one unit K and at least one unit M, said units K and M being distributed randomly in the polymer 
chain, wherein 

K is chosen from units derived from monomers containing at least one basic nitrogen atom and M is chosen 
35 from units derived from acid monomers containing at least one group chosen from carboxylic and sulphonic 

groups; or 

K and M, which may be identical or different, may be chosen from units derived from monomers chosen from 
carboxybetaine and sulphobetaine zwitterionic monomers; or 

K and M, which may be identical or different, may be chosen from cationic polymer chains containing at least 
40 one amine group chosen from primary, secondary, tertiary and quaternary amine groups, in which at least one 

of the amine groups bears a group chosen from carboxylic and sulphonic groups connected to said amine via 
a hydrocarbon radical; or 

K and M form part of a polymer with an a,p-dicarboxylic ethylene unit, in which one of the carboxyl groups 
has been reacted with a polyamine containing at least one group chosen from primary and secondary amine 
45 groups. 

14. A composition according to claim 13, wherein said at least one amphoteric polymer is chosen from dialkylaminoalkyl 
methacrylate, dialkylaminoalkyl acrylate, dialkylaminoalkylmethacrylamide and dialkylaminoalkyl acrylamtde co- 
polymers and dialkyldiallylammonium salts. 

50 

15. A composition according to claim 14, wherein said at least one amphoteric polymer is polyquaternium-22. 

16. A composition according to claim 1 , wherein said at least one compound chosen from ceramides and glycocera- 
mides is present in the composition in an amount effective for providing improved protection to said keratinous 

55 fibers. 

17. A composition according to claim 1 , wherein said at least one compound chosen from ceramides and glycocera- 
mides is present in said composition in an amount ranging from about 0.0005% to about 2% by weight relative to 
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the total weight of the composition. 

18. A composition according to claim 17, wherein said at least one compound chosen from ceramides and glycocer- 
amides is present in said composition in an amount ranging from about 0.001% to about 1% by weight relative to 

5 the total weight of the composition. 

19. A composition according to claim 1 , wherein said at least one cationic polymer is present in the composition in an 
amount effective to provide improved styling to said keratinous fibers, and further wherein the composition contains 
at least one compound chosen from ceramides and glycoce ram ides present in an amount effective for providing 

10 improved protection to said keratinous fibers. 

20. A composition according to claim 1 , wherein said at least one cationic polymer is present in said composition in 
an amount ranging from about 0.01% to about 5% by weight relative to the total weight of the composition. 

*5 21. A composition according to claim 20, wherein said at least one cationic polymer is present in said composition in 
an amount ranging from about 0.05% to about 2% by weight relative to the total weight of the composition. 

22. A composition according to claim 1 , wherein said at least one amphoteric polymer is present in said composition 
in an amount effective to provide improved styling to said keratinous fibers, and further wherein the composition 

20 contains at least one compound chosen from ceramides and glycoceramides present in an amount effective for 
providing improved protection to said keratinous fibers. 

23. A composition according to claim 1 , wherein said at least one amphoteric polymer is present in said composition 
in an amount ranging from about 0.01% to about 5% by weight relative to the total weight of the composition. 

25 

24. A composition according to claim 23, wherein said at least one amphoteric polymer is present in said composition 
in an amount ranging from about 0.05% to about 2% by weight relative to the total weight of the composition. 

25. A composition according to claim 1 , further comprising at least one adjuvant chosen from surfactants chosen from 
30 anionic, cationic, nonionic, and amphoteric surfactants; polymers chosen from anionic, nonionic, additional cationic 

and additional amphoteric polymers; thickeners chosen from inorganic and organic thickeners; antioxidants; sta- 
bilizing agents; propeliants; sequestering agents; emollients; humectants; fragrances; acidifying and basifying 
agents; sunscreens; vitamins; essential fatty acids; proteins and protein derivatives; preservatives; and opacifiers. 

35 26. A composition according to claim 1 , wherein said composition is in the form of an aqueous emulsion, a gel, a spray, 
or a hydroalcoholic lotion. 

27. A process for protecting keratinous fibers from damage caused by chemical treatment of said keratinous fibers 
comprising: 

40 

applying to said keratinous fibers a leave-in composition comprising at least one compound chosen from ce- 
ramides and glycoceramides, 

applying to said keratinous fibers having thereon said leave-in composition a chemical treatment composition 
for chemical treatment of said keratinous fibers. 

45 

28. A process according to claim 27, wherein said chemical treatment is chosen from dyeing, bleaching, relaxing, and 
permanent waving. 

29. A process according to claim 27, wherein said ceramides and glycoceramides are chosen from natural or synthetic 
so ceramides, glycoceramides, pseudoceramides and neoceramides. 

30. A process according to claim 29, wherein said natural or synthetic ceramides and glycoceramides correspond to 
the following formula (I): 

55 
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O 




R 1 C — N — CH — CH 0 — R 2 



(i) 



R 4 




10 



15 



20 



25 



30 



35 



40 



R 1 is chosen from: 

linear and branched, saturated and unsaturated, C 5 -C 50 hydrocarbon radicals, wherein said radicals may 
be substituted with at least one hydroxyl group, said at least one hydroxy! group being optionally esterified 
with an acid R 6 COOH wherein R 6 is chosen from saturated and unsaturated, linear and branched C V C 35 
hydrocarbon radicals which may be monohydroxylated or polyhydroxylated, and further wherein when 
said hydrocarbon radicals of R 6 are mono- or polyhydroxylated, said hydroxyl group(s) may be esterified 
with a compound chosen from saturated and unsaturated, linear and branched C-|-C3 5 fatty acids which 
may be monohydroxylated or polyhydroxylated, 

R"-(NR-CO)-R' radicals, wherein R is chosen from a hydrogen atom and mono- and polyhydroxylated 
c r c 20 hydrocarbon radicals, and R' and R" are chosen from hydrocarbon radicals in which the sum of 
the carbon atoms ranges from 9 to 30, R' being a divalent radical, and 

R 7 -0-CO-(CH 2 ) a radicals, wherein R 7 is chosen from O v C 2 o hydrocarbon radicals and a is an integer 
ranging from 1 to 12; 

R 2 is chosen from a hydrogen atom and (glycosyl) b , (galactosyl)^ sulphogalactosyl, phosphorylethylamine 
and phosphorylethylammonium radicals, wherein b is an integer ranging from 1 to 4 and c is an integer ranging 
from 1 to 8; 

R 3 is chosen from a hydrogen atom and saturated and unsaturated, hydroxylated and non-hydroxylated C|-C 33 
hydrocarbon radicals, it being possible for the hydroxylated hydrocarbon radical(s) to be esterified with an acid 
chosen from inorganic acids and organic acids of the formula R 6 COOH, wherein R 6 is defined above, it also 
being possible for the hydroxylated hydrocarbon radical(s) to be etherified with a radical chosen from (glyco- 
syl) b , (galactosyl) c , sulphogalactosyl, phosphorylethylamine and phosphorylethylammonium radicals, wherein 
b and c are defined above, and it also being possible for R 3 to be substituted with at least one C r C 14 alkyl 
radical; 

R 4 is chosen from a hydrogen atom, methyl radicals, ethyl radicals, saturated and unsaturated, linear and 
branched, optionally hydroxylated C 3 -C 50 hydrocarbon radicals and radicals -CH 2 -CHOH-CH 2 -0-R 8 in which 
R 8 is chosen from C 10 -C 26 hydrocarbon radicals and radicals R 7 -0-CO-(CH 2 ) a , R 7 being chosen from C r C 20 
hydrocarbon radicals and a being an integer ranging from 1 to 12; 

R 5 is chosen from a hydrogen atom and saturated and unsaturated, linear and branched, optionally mono- 
and polyhydroxylated O^C 20 hydrocarbon radicals, it being possible for the hydroxyl radical(s) to be etherified 
with a radical chosen from (glycosyl) b , (galactosyl)^ sulphogalactosyl, phosphorylethylamine and phospho- 
rylethylammonium radicals, wherein b and c are defined above; 

with the proviso that when R 3 and R 5 are a hydrogen atom or when R 3 is a hydrogen atom and R 5 is a methyl 
radical, then R 4 is not a hydrogen atom or a methyl or ethyl radical. 

31. A process according to claim 30, wherein in said radicals R"-(NR-CO)-R', R is chosen from monohydroxylated 
c r c 20 hydrocarbon radicals. 

32. A process according to claim 30, wherein in said formula (I), R 3 is chosen from C 15 -C 26 a-hydroxyalkyl radicals 
wherein the hydroxyl group may optionally be esterified with a C 16 -C 30 oc-hydroxy acid. 

33. A process according to claim 30, wherein in formula (I), is an optionally hydroxylated, saturated or unsaturated 
alkyl radical derived from C 14 -C 22 fatty acids; R 2 is a hydrogen atom; and R 3 is an optionally hydroxylated linear, 
saturated C ir C 17 radical. 
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34. A process according to claim 33, wherein R 3 is an optionally hydroxylated linear, saturated C 13 -C 15 radical. 

35. A process according to claim 27, wherein said at least one compound chosen from ceramides and glycoceramides 
is chosen from: 

5 

- N-linoleoyldihydrosphingosine, 

- N-oleoyldihydrosphingosine, 

- N-palmitoyldihydrosphingosine, 

- N-stearoyldihydrosphingosine, 
w - N-behenoyldihydrosphingosine, 

- N-2-hydroxypalmitoyldihydrosphingosine, 

- N-stearoylphytosphingosine, 

- 2-oleamido-1 ,3-octadecanediol, and 

- N-palmitamidohexadecanediol. 

15 

36. A process according to claim 35, wherein said at least one compound chosen from ceramides and glycoceramides 
is chosen from 2-oleamido-1 ,3-octadecanediol and N-2-hydroxypalmitoyldihydrosphingosine. 

37. A process according to claim 27, wherein said leave-in composition further comprises at least one polymer chosen 
20 from at least one cationic polymer and at least one amphoteric polymer. 

38. A process according to claim 37, wherein said at least one cationic polymer is chosen from cationic polymers 
containing monomer units comprising amine groups chosen from primary, secondary, tertiary and quaternary amine 
groups, wherein said amine groups may either form part of the main polymer chain or can be borne by a side 

25 substituent directly linked thereto. 

39. A process according to claim 38, wherein said at least one cationic polymer is chosen from polyamine, polyamino 
amide and polyquaternary ammonium polymers. 

30 40. A process according to claim 39, wherein said at least one cationic polymer is chosen from polyquaternium-2, 
polyquaternium-34, and hexadimethrine chloride. 

41 . A process according to claim 37, wherein said at least one amphoteric polymer is chosen from polymers containing 
at least one unit K and at least one unit M, said units K and M being distributed randomly in the polymer chain, 
35 wherein 

K is chosen from units derived from monomers containing at least one basic nitrogen atom and M is chosen 
from units derived from acid monomers containing at least one group chosen from carboxylic and sulphonic 
groups; or 

40 K and M, which may be identical or different, may be chosen from units derived from monomers chosen from 

carboxybetaine and sulphobetaine zwitterionic monomers; or 

K and M, which may be identical or different, may be chosen from cationic polymer chains containing at least 
one amine group chosen from primary, secondary, tertiary and quaternary amine groups, in which at least one 
of the amine groups bears a group chosen from carboxylic and sulphonic groups connected to said amine via 
45 a hydrocarbon radical; or 

K and M form part of a polymer with an a,p-dicarboxylic ethylene unit, in which one of the carboxyl groups 
has been reacted with a polyamine containing at least one group chosen from primary and secondary amine 
groups. 

so 42. A process according to claim 41 , wherein said at least one amphoteric polymer is chosen from dialkylaminoalkyl 
methacrylate, dialkylaminoalkyl acrylate, dialkylaminoalkylmethacrylamide and dialkylaminoalkyl acrylamide co- 
polymers and dialkyldiallylammonium salts. 

43. A process according to claim 42, wherein said at least one amphoteric polymer is polyquaternium-22. 

55 

44. A process according to claim 27, wherein said at least one compound wherein chosen from ceramides and gly- 
coceramides is present in the composition in an amount effective for providing improved protection to said kerat- 
inous fibers. 



25 



EP1 181 925 A2 



45. A process according to claim 27, wherein said at least one compound chosen from ceramides and glycoceramides 
is present in said composition in an amount ranging from about 0.0005% to about 2% by weight relative to the 
total weight of the composition. 

46. A process according to claim 27, wherein said at least one cationic polymer is present in the composition in an 
amount effective to provide improved styling to said keratinous fibers, and further wherein the composition contains 
at least one compound chosen from ceramides and glycoceramides present In an amount effective for providing 
improved protection to said keratinous fibers. 

47. A process according to claim 27, wherein said at least one cationic polymer is present in said composition in an 
amount ranging from about 0.01 to about 5% by weight relative to the total weight of the composition. 

48. A process according to claim 27, wherein said at least one amphoteric I polymer is present in said composition in 
an amount effective to provide improved styling to said keratinous fibers, and further wherein the composition 
contains at least one compound chosen from ceramides and glycoceramides present in an amount effective for 
providing improved protection to said keratinous fibers. 

49. A process according to claim 27, wherein said at least one amphoteric polymer is present in said composition in 
an amount ranging from about 0.01 to about 5% by weight relative to the total weight of the composition. 

50. A multi -compartment kit for chemical treatment of keratinous fibers, said kit comprising at least two separate com- 
partments, wherein 

a first compartment contains a composition comprising at least one compound chosen from ceramides and 
glycoceramides, and 

a second compartment contains a composition for chemical treatment of said keratinous fibers. 

51. A multi-compartment kit according to claim 50, wherein said composition for chemical treatment of keratinous 
fibers is chosen from a dyeing composition, a bleaching composition, a permanent waving composition, and a 
relaxing composition. 

52. A multi-compartment kit according to claim 51 , wherein said composition comprising at least one compound chosen 
from ceramides and glycoceramides further comprises at least one polymer chosen from at least one cationic 
polymer and at least one amphoteric polymer. 



26 



